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1/  This  is  a progress  report  of  cooperative  investigations  containing  data  the 
interpretation  of  "which  may  be  modified  "with  additional  experimentation. 
Publication,  display,  or  distribution  of  any  data  or  any  statements  herein  is 
prohibited  without  prior  "written  approval  of  the  Field  Crops  Research  Branch,  ARS, 
USDA,  and  the  cooperating  agency  or  agencies  concerned. 

2/  Cooperative  investigations  of  the  Field  Crops  Research  Branch,  Agricultural 
Research  Service,  and  the  Grain  Division,  Agricultural  Marketing  Service,  The 
samples  were  obtained  from  the  cooperative  experiment  s with  the  State 
Agricultural  Experiment  Stations  in  the  spring  wheat  region. 
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INTRODUCTION 


Sainples  of  the  standard  varieties  and  'many  of  the  nexir  strains  of  hard 
red  spring  wheats,  grown  in  cooperative  experiments  in  the  spring  wheat  region 
of  the  United  States  3/j  are  milled  each  year  by  the  United  States  Department 
of  Agriculture  and  the  flours  baked  into  bread  to  determine  their  quality 
characteristics. 

The  baking  methods  and  techniques  used  on  the  1953  crop  were  essentially 
the  same  as  those  used  in  similar  work  for  the  19^h  to  1952  crops,  inclusive, 
and  described  in  previous  reports. 

The  purpose  of  this  report  is  to  make  available  to  cooperators  the 
quality  data  on  standard  varieties,  new  strains,  and  commercial  hard  red 
spring  wheat  from  the  1953  crop. 


SOURCE  OF  SAMPLES 


Tests  were  made  on  composite  and  individual  samples  of  the  uniform  vari- 
eties and  of  many  other  varieties  and  strains  grown  in  plot  expermenrs  at 
cooperating  stations.  These  included  samples  grown  at  Madison,  Wis.j  Morris, 
Waseca,  and  Crookston,  Minn.;  Fargo,  Langdon,  Minot,  and  Dickinson,  N.  Dak,; 
Newell,  S.  Dak.;  and  Havre,  Sidney,  and  Moccasin,  Mont,  Similar  tests  were 
made  on  Eastern  and  Western  Composites  of  the  26  strains  of  X'dieat  grown  in 
the  Uniform.  Regional  Nurseries;  on  the  x\rheaos  from  the  Supplementary  Yield 
Nurseries;  and  on  the  wheats  from  the  Station  nurseries  at  Havre,  Moccasin, 
and  Sidney,  Mont,  Tests  were  also  made  on  a number  of  sawfly  resistant  and 
foreign  varieties  and  strains  of  xdieat  grown  in  Montana,  and  22  of  the  better 
wheats  from  the  Mexican  breeding  program  groxm  in  the  United  States, 

There  were  also  included  lU  saraples  composited  from  samples  of  carlot 
receipts  of  wheat  accumulated  during  a 90-day  period  of  the  1953  crop  move- 
ment by  the  Minneapolis,  Duluth,  and  Great  Falls  offices  of  the  Crain  Branch, 
Agricultural  Marketing  Service,  These  samples  represent  country-run  receipts 
of  the  class  Hard  Red  Spring  InHceat  and  included  only  those  lots  that  were 
graded  No.  3 or  better  under  the  official  grain  standards  of  the  United  States, 
These  hereafter  are  referred  to  as  commercial  samples.  This  is  the  fifteenth 
season  that  such  samples  have  been  collected  and  tested. 


_3/  Ausemus,  E.  R.  Results  of  spring  x-fheat  varieties  groxjn  in  cooperative 
plot  and  nursery  experiments  in  the  spring  wheat  region  in  1953.  U.  S.  Dept, 
Agr, , Field  Crops  Res,  Br,  301  CC.  56  pp.  March  19Sh.  University  Farm, 

St.  Paxil  1,  Minn.  [Processed] 


-3- 


MTHODS  USED  IN  MLLING  MD  BMING  TESTS 


After  the  removal  of  dockage,  the  samples  were  prepared  for  milling  bj 
use  of  a milling  separator  and  a scourer  (both  of  experimental  or  laboratory- 
size).  The  wheat  samples  xjere  tempered  in  two  stages.  The  water  for  the 
first  temper  x^as  added  72  hours  prior  to  milling  and  raised  the  moisture 
content  of  the  grain  to  between  13.0  to  16.0  peroent,  depending  upon  the 
hardness  of  the  variety,  or  x-^ithin  1 percent  of  the  total  moisture  required. 

The  additional  1 percent  of  water  for  the  second  temper  was  added  1/2  hoxu* 
before  milling  and  raised  the  moisture  content  of  the  grain  to  betxreen  lix.O 
and  17.0  percent.  The  wheat  was  milled  on  a Buhler  automatic  laboratory  flour 
riiill  provided  -with  three  break  and  three  reduction  rolls.  Ten  percent  of  the 
low  grade  floxir  was  discarded,  leax^ng  a 90  percent  patent  floxjr  which  was 
used  for  the  chemical  and  bread  baking  tests.  However,  the  flour  yield  data 
in  the  Tables  are  reported  on  the  basis  of  a straight  grade  floxir  (100  percent) 
obtained  from  each  sample. 

The  test  weight  per  bushel  of  each  sample  was  determined  in  the  laboratory 
on  the  dockage-free  wheat.  The  protein  and  ash  contents  are  reported  on  a 
lli.0-percent»moisture  basis  and  the  flour  yield  on  a moisture-free  basis. 

The  hardness  of  the  grain  was  determined  by  pearling  20  grams  of  dockage- 
free  whole  wheat  for  1 minute  in  a model  No.  38  Strong-Scott  pearler.  The 
amount  of  material  pearled  off,  expressed  as  a percentage  of  the  wheat,  is 
called  the  pearling  index.  This  pearling  index  has  been  foxind  useful,  not 
only  as  a guide  in  tempering  the  sarrples  for  milling,  but  also  as  a measure 
of  the  hardness  of  the  grain,  A low  index  figure  indicates  hard  grain  and  a 
hi^  index  figure  indicates  soft  grain. 

The  bread  baking  tests  on  the  19^3  samples  were  made  by  a rich  formula 
x-jith  none  or  varying  amounts  of  potassixim  bromate  added. 

This  method  xcLth  the  various  ingredients  used  in  19^3  is  shoxm  in 
Table  1, 
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Table  1,  Baking  method  and  ingredients  used  for  samples  of  the  19^3  crop. 


Ingredients  and 
treatment 


Weight  of 
ingredients,  etc. 


Flour  (grams) 

Yeast  (grams) 

Salt  (grams) 

Sugar  (grams) 

Potassium  bromate  1/  (milligrams) 
Malted  wheat  flour  (grams) 

Nonfat  dry  milk  solids  (grams) 
Shortening  (grams) 

Water  absorption  (percent) 

Mixing  time  (minutes) 

Fermentation  time  (minutes) 
Handling  of  dough 


100.0 

2.0 

1.5 

5.0 

Optimum 

.25 

h.O 

3.0 

Optimum 

Optimum 

180 

1st  punch  after  105  minutes 
2nd  punch  after  additional  50  minutes 
Mold  after  additional  25  minutes 
Proofing  time  - 55  minutes 
Baked  25  minutes  at  li.50°  F. 


1/  Zero  to  3 mgs,  of  potassium  bromate  used  as  necessary  to  obtain 
maximum  loaf  volume. 


This  baking  procedure  is  based  on  the  method  of  the  American  Association 
of  Cereal  Cheraists  with  certain  modifications  deemed  necessary  for  unbleached, 
experimentally  milled  flour, 

A check  or  standard  flour  (12,3  percent  protein  and  0.1i9  percent  ash  on 
a llio 0-percent- moisture  basis)  was  included  in  the  baking  trials  with  each 
day’s  tests.  The  average  loaf  volume  of  the  baking  tests  made  rvith  the 
standard  flour  was  8o2  cc  and  the  stand.ard  error  was  20,2  cc.  On  this  basis 
the  least  significant  difference  between  two  single  bakes  is  5?  cc. 


The  undesirable  properties  of  each  variety  i-jith  respect  to  loaf  volume, 
crumb  grain,  and  color  characteristics  of  the  bread  is  indicated  in  the  Tables 
by  ”q"  for  questionable  and  "u"  for  unsatisfactory,  adjacent  to  the  numerical 
data  pertaining  to  the  property  in  question.  No  letter  or  other  symbol  with 
the  numerical  score  is  used  to  indicate  a satisfactory  rating.  The  folloT-jing 
scores  may  be  used  as  an  index  for  judging  the  crumb  grain  and  color  and  the 
quality  of  the  bread: 


59  or  below 

60  to  69 
70  to  79 

80  to  89 
90  to  99 

100  and  above 


Very  poor  or  unsatisfactory 
Poor  or  questionable 
Fair 
Good 

Very  good 
Excellent 
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Bread  loaf  volume  must  also  be  adequate  for  the  protein  content  of  the 
flour  if  the  variety  is  to  be  considered  satisfactory.  The  loaf  volumes  are 
shoTrjn  in  the  Tables  on  an  "as  is"  protein  basis  and,  in  addition,  they  are 
shoxm  adjusted  to  a 12,0  percent  protein  content. 

An  msatisfactory  rating  on  one  or  more  of  the  properties  indicates  that 
the  variety  or  strain  is  generally  undesirable  for  hard  wheat  milling  or  bread 
making  purposes  except  that  a questionable  rating  on  one  or  more  of  the  quality 
properties  may  be  balanced  by  other  outstanding  properties.  The  milling  proper- 
ties are  discussed  in  the  text  and  should  be  considered  along  with  the  bread 
baking  properties. 


EXPERIMENTAL  RESULTS 


The  quality  results  for  the  plot  and  nursery  composites,  individual  station 
samples,  and  others  are  given  in  Tables  2 to  8.  The  results  for  the  commercial 
samples  are  shown  in  Table  9.  Summaries  of  the  new  strains  of  current  interest 
compared  with  Thatcher  are  shorn  in  Table  10.  These  Tables  largely  are  self- 
explanatory.  The  varieties  or  strains  are  arranged  in  the  Tables  in  order  of 
their  maximum  loaf  volume.  Acre  yields  are  included,  where  comparable,  to 
assist  in  the  interpretation  of  results. 


Station  Plot  Experiments 


The  quality  data  for  the  uniform  varieties  and  others  grown  in  plots  are 
shoxm  in  Table  2, 

Wisconsin  - Two  sets  of  samples  from  early  and  late  som  plots,  respective- 
ly, vjere  received  from  Madison,  Wisconsin.  All  were  relatively  high  in  wheat 
protein  content,  a number  being  higher  than  l6.0  percent.  Many  varieties  of 
the  early  somi  plots  produced  exceptionally  high  yields  of  flour,  especially 
considering  the  test  weight  per  bushel.  Seven  of  them  had  flour  yields  of 
76,0  percent  or  better. 

Of  the  early  sox-m  varieties , Selkirk  xjas  one  of  the  best.  It  produced 
a remarkably  high  yield  of  floxjr  (77.0  percent)  for  the  low  test  weight  per 
bushel  (56,7  poxmds)  and  made  very  good  bread.  It  is  a strong  bread  wheat  of 
very  good  dough  properties  and  high  water  absorption. 

Sample  No.  H195--U5?  W, 2lx2,  was  also  among  the  best  in  milling  and  baking 
qualities  considering  the  data  as  a whole.  It  appears  to  be  much  like  the 
approved  varieties  in  quality. 

Strain  H191-I.-U1-  W,  214.6,  was  satisfactory  in  milling  and  made  good  bread, 
but  the  dough  mixing  time  was  about  25,0  percent  shorter  than  for  Lee  or  Henry 
and  about  1x0,0  percent  shorter  than  the  comparably  groxm  Thatcher,  In  previous 
tests  the  dough  mixing  time  has  been  satisfactory  and  similar  (longer)  to  the 
generally  groxm  varieties. 
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Strains  HUo^c-T-l-l-l  and  HUo^c-7-1-1-3  were  very  similar  in  quality^ 

Both  milled  satisfactorily  with  a high  yield  of  flour  and  made  satisfactory 
bread.  The  loaf  volumes  of  the  bread  were  about  that  expected  for  the  flour 
protein  content  of  the  samples.  The  dough  handling  properties  of  both  were 
good,,  being  elastic  and  pliable.  These  have  dough  m.ixing  times  similar  to 
Mida,  but  were  shorter  than  either  Thatcher  or  Rushmore,  The  quality  character- 
istics of  others  of  this  group  were  substantially  the  same  as  in  previous  years. 

The  strains  Rushmore^  x Surpresaj  Frontana  x Thatcher,  Minn,  2S^h;  and 
Willet,  Minn.  28^3?  from  the  late  sown  plots  made  bread  of  good  internal 
characteristics,  but  Xirere  deficient  in  loaf  volxirae  and  in  dough  mixing  time, 
being  about  $0  percent  shorter  than  Lee.  The  dough  was  slightly  sticky  and 
weak.  All  of  these  samples  milled  poorly  and  two  produced  a low  yield  of  flour. 
All  exceeded  Lee  in  Xirheat  protein  content. 

Timstein  x Henry,  C.I.  13026,  made  bread  that  was  good  in  water  absorption, 
loaf  volume,  and  crumb  grain.  It  was  inferior  to  Lee  in  crumb  color,  short  in 
dough  mixing  time,  and  deficient  in  milling  properties.  The  middlings  x^ere 
difficult  to  reduce  to  flour.  The  flour  x^ras  granular  to  the  feel  and  similar 
in  this  respect  to  the  comparably  grown  Lee,  The  Wisconsin  groxm  strain  appears 
to  be  deficient  in  dough  mixing  time  and  milling  properties, 

Minnesota  - Samples  were  received  from  three  Minnesota  stations,  Grookston 
(early  and  late  plantings),  Morris,  and  Waseca.  Protein  contents  of  the  xdieat 
and  floxir  were  relatively  low  at  Grookston  and  only  medium  at  Morris  and  Waseca. 

Selkirk,  considering  the  data  from  all  stations,  milled  satisfactorily 
and  was  one  of  the  better  wheats  in  flour  yield.  The  dough  characteristics 
were  strong  and  the  bread  good  in  crumb  color  and  grain.  It  required  a medium 
amount  of  bromate  for  optimum  bread  results.  Loaf  volxmxes  were  about  that 
expected  in  relation  to  the  protein  content  of  the  samples, 

Kentana  made  fair  to  good  bread  from  a loaf  volume  and  internal  character- 
istics standpoint,  but  had  a short  dough  mixing  time.  The  dough  was  weak  and 
sticky.  Kentana  required  a high  amount  of  bromate  for  optimxira  bread  qxxality. 

It  milled  poor  and  the  flour  was  very  soft  and  bolted  slow.  This  variety  is 
considerably  lox-jer  in  a number  of  quality  factors  than  the  approved  hard  red 
spring  varieties, 

Frontana  x Thatcher,  Minn.  2Q$h,  and  Willet,  Minn.  28^3?  made  bread  of 
good  loaf  volume  and  crumb  grain,  but  were  deficient  in  dough  mixing  require- 
ments, Both  x-jere  much  shorter  in  dough  mixing  time  than  many  of  the  hard  red 
spring  varieties.  The  dough  was  sticky  and  slightly  weak.  Both  milled  xjell 
and  the  flour  yield  was  about  that  expected  in  relation  to  test  X'ireight  per 
bushel.  The  dough  mixing  time  was  shorter  than  that  of  the  approved  varieties 
and  the  dough  handling  properties  were  deficient. 

Thatcher  x S-urpresa,  Minn.  282U,  appears  to  be  similar  to  the  approved 
varieties  in  milling  perforraance  and  in  loaf  volume  and  crumb  grain  of  bread. 

It  had  the  highest  loaf  volume  on  a 12,0  percent  protein  basis  in  the  averages 
of  five  varieties  from  the  Minnesota  stations.  The  crumb  color  was  only 
medixxm  good  for  this  year's  samples  from  the  Minnesota  stations  and  poorer 
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than  last  year's  results.  It  had.  a shorter  dough  mixing  time  than  most  of  the 
approved  hard  red  spring  va.rieties  and  tne  dough  was  stic.lgr  and  slightly  weak 
for  the  Morris  and  Crookston  (earljr  plot)  samples.  This  is  a questionable 
strain  because  of  the  short  mixing  time  and  poor  dough  handling  properties. 

The  five  Lee  x Mida  selections  (groxm  only  at  Crookston)  are  promising 
from  a quality  point  of  view.  All  milled  satisfactorily  and  produced  a high 
yield  of  flour.  No.  3380.132  was  best  in  flour  yield.  All  made  bread  generally 
good  in  quality.  Strain  No.  3880.83  considering  the  data  as  a whole  made  the 
best  bread.  Actually,  the  difference  in  quality  is  not  very  great  betxreen  any 
of  these  Lee  x Mida  selections. 

Timstein  x Heniy . II-U)4.-65,  G.I.  13026,  (grown  at  Crookston  only)  milled 
satisfactorily-  but  produced  a loxirer  yield  of  flour  than  either  Lee  or  Selkirk 
xxrhich  .lad  about  the  same  test  weight  per  bushel.  It  made  good  bread  and  the 
dough  was  elastic  and  strong.  The  dough  mixing  time  liras  equal  to  the  approved 
hard  red  spring  varieties  at  this  Station.  It  Xiras  about  23  percent  shorter 
in  dough  mixing  time  than  Thatcher  for  the  last  season's  crop  (1932)  samples 
tested.  This  seems  to  be  a fairly  promising  strain  according  to  the  few 
samples  tested,  providing  the  dough  mixing  requirements  and  floxir  yield  are  not 
too  different  frora  that  of  the  accepted  varieties. 


South  Dakota  - South  Dakota  samples  were  received  only  from  Nex-rell. 

Triunfo  x Thatcher,  N.No.  630,  milled  satisfactorily,  but  the  yield  of  floxxr 
x-Tas  low  in  comparison  to  the  test  x-jeight  of  the  sample  and  to  that  obtained  from 
other  varieties  of  the  same  or  lower  test  x-reight.  It  was  one  of  the  highest 
saraples  in  protein  content  of  x-jheat  and  had  a loxirash  content  in  the  flour.  The 
loaf  volxime  of  the  bread  was  slightly  lox-rer  than  expected  in  relation  to  the 
flour  protein  content,  but  the  internal  bread  properties  were  very  good.  The 
dough  mixing  time  xiras  extremely  short  and  less  than  half  that  of  the  approved 
varieties  groxm  at  the  Newell,  South  Dakota,  Station. 

Rushmore^  x Surpresa,  PW36,  milled  satisfactorily,  producing  a fairly  good 
yield  of  floxor.  The  grain  was  softer  than  the  approved  varieties  and  the  floxir 
semisoft  to  the  feel.  It  made  good  bread  and  the  absorption  was  high,  but  the 
dough  handling  properties  were  inferior,  the  dough  being  soft,  sticky,  and  xfeak. 
It  also  has  a very  short  dough  mixing  time.  It  is  not  a promising  wheat  because 
of  its  short  dough  mixing  time  and  other  inferior  characteristics, 

Thatcher.  Mida,  Lee,  Selkirk,  and  Rushmore  made  good  bread.  Lee.  Selkirk, 
and  Rushmore  were  among  the  best  of  these  in  flour  yield. 

North  Dakota  - Samples  x^ere  received  from  four  North  Dakota  stations: 

Minot,  Dickinson.  Langdon,  and  Fargo, 

Lee  X Mida  sib,  Ns.  3880,  had  good  milling  properties  and  produced  a medium 
yield  of  flour.  The  ash  content  of  the  floxir  was  low  and  the  dough  handling 
properties  satisfactor7/.  It  made  good  bread.  The  water  absorption  and  dough 
mixing  time  were  similar  to  that  of  the  approved  hard  red  spring  varieties.  The 
crumb  grain  of  the  bread  was  exceptionally  good.  It  x-jas  one  of  the  better 
strains  in  this  respect.  It  required  more  potassium  bromate  than  either  Thatcher 
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or  Mida  for  optira-ura  bread  results.  This  is  a promising  bread  wheat  from  the 
quality  point  of  viexir, 

Henry  x Cadet,  2239?  made  fajjrly  good  bread  and  is  a promising  strain 
consideririg  the  data  as  a whole.  The  milling  characteristics  were  satisfactoiy. 
The  grain  was  found  to  be  similar  in  hardness  and  produced  a granular  'type 
flour  like  that  milled  from  Thatcher.  It  made  bread  that  was  better  in  crumb 
grain  than  in  criorab  color.  It  was  satisfactory  in  dough  handling  properties, 
but  not  considered  as  strong  as  Thatcher  in  this  respect, 

Thatcher  x Surpresa,  Minn,  232l|.,  appears  to  be  generally  similar  to  the 
approved  varieties  in  milling  and  baking  performance,  except  for  dough  mixing 
time  which  was  about  23  percent  shorter  than  that  of  Lee,  Thatcher,  or  Mida. 
Thatcher,  Selkirk,  Mida,  and  I76I1.  x Henry  made  good  bread.  Averages  of  the 
quality  data  from  four  North  Dakota  stations  showed  Selkirk  to  be  highest  of 
six  varieties  in  yield  of  flour.  It  has  been  one  of  the  best  varieties  in 
this  respect  at  most  stations, 

Montana  - Samples  were  received  from  three  Montana  stations;  Moccasin, 
Havre,  and  Sidney.  Strain  I76I4.  x Henry,  N.No.  2211,  made  good  bread,  but 
yielded  less  flour  than  Lee,  Thatcher,  or  Mida,  Quality  results  for  N.No.  2211 
grom  at  other  stations  in  the  hard  red  spring  idieat  region  shows  that  it  yields 
about  2 to  3 percent  less  flour  than  comparably  grown  samples  of  Thatcher, 

Many  sartples  of  N.No,  2211  have  milled  satisfactorily,  but  a nuiiiber  of  others 
have  shown  a tendency  of  the  middlings  to  be  difficult  to  reduce  to  flour.  It 
is  a questionable  strain  because  of  its  inferior  milling  properties. 

The  samples  of  Lee  from  Havre  and  Sidney  and  Mida  from  Havre  made  a loaf 
much  lower  in  volume  than  expected,  considering  the  protein  content  of  the 
saxaples.  The  past  performance  of  these  varieties  from  both  Sta. tions  have  been 
satisfactory.  The  wheat  appeared  to  be  sound,  but  the  douf^h  handling  properties 
were  poor  and  unsatisfactory.  It  is  possible  that  the  high  temperatures 
(90°  F.  or  higher)  that  prevailed  some  of  the  days  during  the  fruiting  period 
may  account,  in  part,  for  the  impaired  loaf  volumes,  , 
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Uniform  Regional  Nursery  Composite 


Twenty-six  wheats  from  the  Uniform  Regional  Nursery  have  been  tested  for 
their  milling,  baking,  and  chemical  properties,  A composite  of  the  grain  was 
made  from  10  stations  as  shown  in  a footnote  to  Table  3 along  with  the  quality 
results, 

A number  of  the  samples  milled  unsatisfactorily.  The  bran  was  generally 
tough  and  hard  to  clean  free  from  the  flour  and/or  the  middlings  reduced  slowly 
as  mentioned  later.  In  some  samples  the  flour  was  difficult  to  bolt  or  sieve. 

The  best  strains  for  bread,  considering  the  data  as  a whole,  were  Selkirk^ 
Henry  x Thatcher -¥,38-111,  1-Hope,  Wis,  230j  and  Timstein  x Henry,  II-iil;“65, 

All  three  milled  satisfactorily  and  two  of  them  produced  an  exceptionally  high 
yield  of  flour.  The  dough  handling  properties  were  good  and  the  mixing  time 
was  like  that  of  the  approved  hard  red  spring  wheats.  The  bread  was  high  in 
loaf  volume  and  had  good  internal  characteristics.  Thatcher  and  Marquis  made 
acceptable  bread,  but  were  not  satisfactory  in  milling.  Both  were  low  in  test 
weightj  no  doubt,  an  attributing  factor  to  their  questionable  milling  performance. 

TitTo  selections  from  Henry  x Cadet  were  included  in  this  study.  Of  these, 
N,No,  2239^  considering  the  data  as  a whole,  was  the  best.  It  is  perhaps  not 
as  strong  as  Thatcher-  but  has  made  good  bread,  Henry  x Cadet,  N.No,  2300,  made 
satisfactory  bread,  but  milled  poorly. 

The  Ruslimore^  x Surpresa  strains  as  a group  generally  had  good  milling 
properties  and  made  bread  satisfactory  in  volume,  crumb  color,  and  grain,  but 
had  short  dough  mixing  times.  Most  of  these  strains  required  large  amounts 
of  bromate  for  optimum  bread.  The  pearling  index  indicates  that  the 
Rushmore2  x Surpresa  strains  generally  were  similar  to  Marquis  and  Thatcher  T-cith 
respect  to  hardness  of  the  grain. 

The  doughs  from  many  of  these  strains  were  sticky  and  weak  and  very  poor. 
Strain  P¥36  had  the  shortest  dough  mixing  time  which  was  considerably  less 
than  for  either  Marquis  or  Thatcher,  Short  dough  mixing  times  generally  are 
associated  with  a short  mixing  tolerance. 

The  Rushmore^  x Surpresa  strains . considering  the  data  as  a x^-hole  mth 
the  exception  of  dough  rn.ixing  time  making  the  best  bread,  were  Ns,  Nos,  [^Ol4-6, 
and  PMllIi,.  Strain  N.  No.  Uoii8  milled  satisfactorily  and  made  a loaf  of 
very  good  characteristics,  but  was  deficient  in  dough  handling  properties. 

Strain  Mida  x Kenya  117A  made  good  bread,  but  was  deficient  in  flour  yield 
and  milling  quality. 

The  Frontana  x Thatcher  strains  as  a group  had  short  dough  mixing  times 
and  required  only  small  amounts  of  bromate  for  optimum  bread.  The  loaf  volumes 
were  fairly  high  except  for  II-l|6-32  which  was  questionable.  The  internal 
bread  characteristics  were  medium  to  good.  Strain  II-i;6-52  was  the  best  of 
these  in  dough  handling  properties. 
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Kenja-Gular-Pilot  x Kenya  ^S^Newthatch  is  not  promising  from  a quality 
point  of  view.  It  was  deficient  in  loaf  volume,  flour  yield,  milling  quality, 
and  dough  handling  properties^ 

Red  Egyptian  x Frontana  made  reasonably  good  bread  and  appears  from  this 
single  test  to  be  satisfactoiy  in  quality.  The  dough  mixing  time  might  not  be 
as  long  as  that  of  the  approved  varieties,  but  in  consideration  of  its  other 
quality  properties  might  be  acceptable.  It  was  one  of  the  highest  in  absorption 
(66.0  percent)  among  the  26  Uniform  Regional  Nursery  samples. 
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Supplementary  Hard  Red  Spring  Regional  Yield  Nursery 


Forty-eight  strains  with  Mida  and  Thatcher  from  the  Supplementary  Hard 
Red  Spring  Regional  Yield  Nursery  were  tesbed  for  milling,  baking,  and  chemical 
properties,  A composite  of  grain  from  seven  stations  was  made  as  indicated 
in  a footnote  to  Table  U, 

The  best  varieties  and  strains  for  bread  considering  the  data  as  a whole 
were  Selkirk;  Frontana  x lI-hU-29,  II-50-32,  and  II-50-25;  Lee  x TYontana, 
II-il7“lO;  and  Lee  x Mida,  Nos.  3380. l5>  3880.95j  3880.133,  and  3880.191. 

These  milled  satisfactorily  producing  a good  yield  of  flour.  The  bread  was  of 
good  quality.  A number  of  other  samples  were  equally  as  satisfactory  in  these 
respects  but  had  short  dough  mixing  tim.es  that  are  generally  indicative  of  a 
short  mixing  tolerance.  These  samples  were  Frontana  x II-lrU-29,  II-50-19)  and 
11-50-20;  Frontana  x Thatcher,  II-li.7-37j  II-U6-13,  and  II-U6-53;  and  Lee  x 
Mida,  3380.5.  The  above  enumerated  samples  made  bread  that  scored  high  in 
either  crimib  color  or  grain  or  both, 

Frontana  x Thatcher,  II-lr7-37-  made  the  best  bread  of  the  samples  tested 
due  largely,  it  appears,  to  a very  high  protein  content.  It  was  highest  in 
protein  and  flour  yield,  but  had  a shorter  dough  mixing  time  than  the  approved 
hard  red  spring  varieties.  Many  of  the  Frontana  strains  had  short  dough  mixing 
times  but  seemed  otherwise  to  make  reasonably  good  bread. 

The  Lee  x Mida  strains  as  a group  appear  to  be  medium  in  flour  yield, 
high  in  water  absorption,  medium  to  long  in  dough  mixing  properties,  and  require 
a large  amoiint  of  bromate  for  optimum  bread,  A number  of  the  samples  required 
3 milligrams  of  bromate  which  is  considerably  above  the  average  for  the  spring 
wheats  this  season.  The  pearling  index  indicates  that  the  Lee  x Ilida  strains 
were  similar  to  the  approved  hard  red  spring  wheats  with  respect  to  hardness  of 
the  grain.  They  show  promise  for  the  production  of  a satisfactory  milling  and 
bread  baking  wheat. 

The  Frontana  x II-I|ii-29  strains,  considering  the  group  as  a whole,  appear  to 
have  produced  more  wheats  that  were  satisfactory  in  many  of  the  milling  and 
baking  properties  than  the  Frontana  x ll-hh-22  strains. 

Many  of  the  strains  derived  from  crosses  with  Frontana  have  shown  promise 
as  producing  high  yields  of  flour  for  their  test  weights.  In  a number  of  these 
wheats  the  ash  content  of  the  flour  was  low.  The  flour  from  many  of  them  was 
soft  to  the  touch  and  had  high  pearling  index  values  (ItO  percent  and  higher), 
indicative  of  a soft  type  grain. 
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State  Nursery  Trials 


Results  for  the  composite  samples  grom  in  nursery  trials  in  Moccasin, 
Havre,  and  Sidney,  Montana,  are  shoi-jn  in  Table  5<. 

The  quality  comparisons  xm.ll  be  based  on  a consideration  of  the  data  as  a 
whole.  Some  strains  have  exceeded  others  Xijith  respect  to  certain  properties 
(flour  yield,  water  absorption,  and  grain  and  texture  of  crumb)  and  will  be 
briefly  discussed. 

In  milling  Lee  x 1831,  B-32-76,  was  poor.  The  flour  yield  was  low  and 
the  middlings  handled  xjith  difficulty,  bolting  or  sieving  slowly.  This  is  a 
questionable  strain  because  of  its  unsatisfactory  milling  characteristics. 

All  of  the  other  strains  milled  satisfactorily.  The  19^3  x Lee  strains  Nos. 
B-5'2-90,  91,  and  92^  along  mth  2236  x Lee,  B“52~107j  and  Lee  x 1831,  B-52-73, 
were  best  of  the  samples  in  milling.  Two  of  the  Lee  x 1831  samples,  B~5 2-120 
and  73,  were  highest  of  the  group  in  flour  yield.  The  yield  of  flour  was  77.5 
and  77.9  percent,  respectively.  These  are  promising  wheats.  The  grain  of 
strain  2105  x Lee,  B-52^88,  Xiras  softer  than  that  of  the  others  as  shoxm  by  the 
relatively  high  pearling  index,  about  11,0  percent  higher  than  Ceres,  It  may 
be  softer  than  the  milling  trade  TKrould  like. 

There  was  about  the  same  variation  in  the  protein  content  among  the  samples 
as  in  previous  years.  The  samples  highest  in  Xirheat  protein  and  best  of  the 
group  in  this  respect  were  2105  x Lee,  B-52-88;  I898  x Lee,  B~52-57j  2236  x Lee, 
B-52“107|  1953  X Lee,  B-52-90;  and  Lee  x 1331,  B-52-63.  All  xrere  l5.0  percent 
or  higher  in  wheat  protein  content,  A number  of  the  strains  tested  as  Iox-j  as 
13. U to  13.9  percent  in  wheat  protein  content.  Strain  Lee  x I83I , B~52~76,  was 
one  or  these.  It  also  rallied  poorly. 

Most  of  the  strains  made  relatively  good  bread.  Strain  2236  x Lee, 
B-52“107<»  had  a short  dough  mixing  time  which  was  less  than  either  Thatcher  or 
Ceres, 


All  except  two  produced  loaf  volumes  that  were  about  that  expected  con- 
sidering the  flour  protein  content,  Lee  x I83I,  B-52-73,  and  1953  x Lee,  B-52-90 
averaged  about  lO^percent  loxrer  in  loaf  volume  than  expected. 

The  best  strains  for  bread  considering  the  data  as  a xrhole  xirere  2105  x Lee, 
B-52“8ii,  and  Lee  x I83I5  B-52-63<,  The  crumb  color  of  these  xras  especially  good. 
These  are  equal  to,  if  not  better  than,  the  approved  varieties.  The  next  best 
were  I898  x Lee,  B-52-57j  1953  x Lee,  B-52-92|  2236  x Lee,  B-52-107|  and  Thatcher 

Havre,  Montana  - Six  varieties  or  strains  from  Havre  Montana,  were  included 
in  these  studies. 

Both  Thatcher  and  Rescue,  included  as  standards,  made  good  bread.  Rescue 
made  better  bread  than  Thatcher,  due  probably  to  an  exceptionally  high  protein 
content.  The  dough  handling  properties  of  Thatcher  X'jere,  hox-jever,  slightly 
better  than  those  of  Rescue, 
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Lee  X Frontana  was  high  in  protein  content  and  made  good  breado  It  re- 
quired higher  amounts  of  oxidizing  agent  (potassium  bromate)  for  optimum  bread 
and  was  slightly  shorter  in  dough  mixing  time  than  either  Thatcher  or  Rescue, 

The  dough  handling  properties  of  Lee  x Front  ana  were  slightly  weaker  than  those 
of  the  approved  varieties.  It  milled  like  a soft  wheat  and  the  flour  was  soft 
and  velvety  to  the  touch.  The  middlings  were  difficult  to  reduce  to  flour.  The 
yield  of  floirc  (68,5  percent)  was  considerably  lower  than  that  ei^ected 
from  a T'jheat  of  62,2  pounds  in  test  weight.  This  is  a questionable  xdieat  be- 
cause of  its  unsatisfactory  milling  characteristics, 

Pilot^  X Merit  made  good  bread.  It  milled  well  with  a high  3^'ield  of  flour 
and  made  bread  high  in  loaf  volume  (slightly  higher  than  expected  for  the  flour 
protein  content  of  the  sample).  The  internal  bread  properties  were  good. 

Strain  l520  x 1?52  made  the  best  bread.  It  milled  well  and  made  a loaf 
of  high  volume  in  relabion  to  its  protein  content  and  had  exceptionally  good 
internal  characteristics  (crumb  grain  and  color).  It  had  about  a 25-minute 
shorter  dough  mixing  time  than  the  approved  varieties.  It  appeal's  to  be  a 
promising  strain  for  bread. 

Strain  1?50  x 1?53  made  good  bread  but  was  slightly  lower  in  loaf  volume 
than  expected,  according  to  the  protein  content  of  the  flour.  It  had  a shorter 
dough  raixing  time  than  either  Thatcher  or  Rescue.  It  milled  satisfactorily, 
producing  a high  yield  of  flour.  The  flour  vras  granular  to  the  touch,  similar 
in  this  respect  to  the  approved  hard  red  spring  varieties.  Pilot^  x Merit  and 
1520  X 1752  gave  similar  results. 
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Sawfly  Resistant  Trials 


The  results  for  a number  of  varieties  and  strains  resistant  to  xfheat  stem 
sanfly  grown  in  nxirsery  and  plot  trials  at  Dutton,  Sidney,  and  Havre,  Montana, 
are  shown  in  Table  6. 

These  trials  include  many  strains  of  current  interest.  One  of  the 
principal  interests  in  these  tests  is  a comparison  of  the  quality  of  the  strains 
which  include  Rescue  in  their  parentage  with  the  quality  of  Thatcher  and  Rescue, 

The  best  sample  considering  the  data  as  a whole  was  Resciie  x Thatcher-S6l5, 
B51-27.  It  made  excellent  bread  and  was  satisfactory  in  milling  and  produced  a 
good  yield  of  flour.  The  dough  handling  properties  were  strong  and  elastic. 

This  wheat  is  slightly  better  than  Thatcher  and  superior  to  Rescue. 

The  wheats  second  in  ranlc  include  nSh  x Rescue,  BU9-78;  Rescue  x Thatcher- 
3615,  b51-39;  Rescue  x 1331,  B51-9;  1750  x Rescue,  B)49-102;  and  I76I4.  x Rescue, 
Bl;9-90.  These  wheats  had  satisfactory  milling  properties  and  produced  a good 
yield  of  flour.  The  dough  handling  properties  were  strong  and  the  grain  and 
texture  of  the  bread  very  good.  Their  loaf  volumes  generally  were  normal  for 
the  protein  contents  of  the  flours.  These  strains  were  about  equal  to  Thatcher 
and  slightly  better  than  Rescue. 

Those  strains  making  fair  to  good  bread  but  lacking  the  strength  of  Thatcher 
or  Rescue  were  Rescue  x Thatcher-S6l5 , B51-37j  B51-16,  and  B51-U3;  1750  x Rescue, 
B50-120;  and  Chinook.  These  were  satisfactory  in  milling,  medium  in  water 
absorption,  and  their  dough  handling  properties  were  good.  The  loaf  volumes 
were  lower  (about  l5  percent)  than  expected,  but  the  crumb  grain  of  the  loaves 
very  g:ood.  These  samples  were  degraded  principally  because  of  their  lower  than 
expected  loaf  volumes. 

Rescue  x Thatcher,  b50-18,  ranking  lowest  of  the  wheats  made  satisfactory 
bread,  but  was  deficient  in  milling.  The  middlings  were  tough  and  hard  to  reduce 
to  flour.  The  yield  of  flour  was  good.  This  sample  would  rank  higjier  had  the 
milling  properties  been  satisfactory. 

Dutton  and  Havre,  Montana,  Nursery  Composite  - Strain  N2157  x Rescue , 

Dick,  79j  appears  to  be  best  of  the  six  wheats  in  qualil^r , although  the  difference 
is  not  very  great  between  any  of  them.  It  milled  satisfactorily,  producing  a 
high  yield  of  flour  and  made  bread  of  excellent  grain.  All  the  others  made  good 
bread.  The  dough  mixing  time  of  Rescue  x Regent,  h337-‘^h,  was  shorter  than  that 
of  any  of  the  other  strains.  The  two  Mida  x Rescue  strains,  Dick.  89  and  93 j 
produced  exceptionally  high  flour  yields  (76.6  and  76.0  percent).  The  loaf 
volumes  were  about  that  expected  according  to  their  protein  contents. 
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Moccasin,  Havre,  and  Sidney,  Montana,  Advanced  Plot  Composite  - Varieties 
and  strains  included  in  this  composite  comprise  the  more  promising  ones  from 
the  Montana  spring  wheat  breeding  program.  Several  are  resistant  to  sawfly. 

All  produced  bread  that  was  generally  satisfactory  in  crumb  grain  and  texture. 
There  were  more  differences  in  crumb  color  among  the  samples  than  in  some  of 
the  other  bread  properties.  The  loaf  voliimes  of  a number  of  the  wheats  were 
about  that  expected  on  the  basis  of  their  protein  contents.  The  differences 
in  quality  between  many  of  the  strains  were  not  very  great. 

The  best  of  the  sawfly  samples  considering  the  da^a  as  a whole  were  Rescue  x 
Thatcher,  B50“18;  Rescue  x Thatcher-S6l5,  B51“165  I76I4  x Rescue,  Bb.9“90;  and 
Pilot2  X Regent,  N.  2183.  These  strains  xrere  slightly  better  than  Thatcher  or 
Rescue  in  quality. 

Other  strains  that  were  strong  in  quality,  similar  to  Thatcher,  and  better 
than  Rescue  were  Rescue  x Thatcher-S6l5 , B^l-27;  1^20  x 17^2,  N,  2389;  Rescue  x 
I83I5  B^l-9;  1750  X Rescue,  B50-120,  and  BU9“102|  I76I1  x Rescue,  B)49‘785 
Pilot^  X Thatcher,  N,  2170;  and  176)4  x Henry.  N,  2211, 

The  samples  that  produced  a high  yield  of  flour  and  are  very  promising  in 
this  respect  were  Rescue  x 1831?  B91-9;  1^20  x 1752,  N.  2389;  and  Rescue  x 
Thatcher,  b50-18. 


Bozeman,  Montana,  Winter  lAJheats  ~ Seventeen  Yogo  x Rescue  sawfly-resis tant 
winter  strains  grown  at  Bozeman,  Montana,  with  Yogo,  Newturk , and  Karmont  as 
checks  were  milled  and  bread  baked  frora  them.  The  results  are  shorn  in  Table  6, 

The  kernel  characteristics  of  the  Yogo  x Rescue  strains  were  very  similar 
in  appearance  to  the  spring  wheauS,  As  a group,  they  were  found  to  be  similar 
in  hardness  to  the  approved  hard  red  spring  varieties  according  to  the  pearling 
index.  The  flour  was  granular  to  the  feel  and  the  doUisTi  handling  characteristics 
generally  were  strong  and  elastic. 

The  Yogo  X Rescue  strains  milled  satisfactorily  and  were  similar  in  this 
respect  to  the  milling  properties  of  the  tliree  winter  varieties  included  as 
standards.  Yogo  x Rescue,  N.  No,  50~7,  was  lowest  of  the  group  in  flour  yield 
and  N.  No,  56-19  was  highest.  A number  of  strains  produced  flour  yields  of 
7)-l-,0  percent  or  higher.  These  wheat  samples  were  smaller  (only  2 pounds)  than 
those  usually  milled;  hence,  the  milling  yields  may  be  subject  to  greater  errors 
than  usual. 

In  general,  all  the  wheats  made  satisfactory  bread  with  the  exception  of 
crumb  color. 

Strains  N,  - Nos,  . 76-2U,  66-22,  Ii5"30,  and  U7-“l8  were  best  for  bread  and 
equal  to  Yogo  in  this  respect.  The  loaf  volumes  were  generally  high  for  the 
protein  content  of  the  flour  and  the  internal  bread  properties  very  good. 
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N.  Nos.  66-I6,  ^6-19,  k^-23}  and  liU-5  were  the  poorest.  They  were  generally 
low  in  loaf  volume,  but  were  graded  dom  principally  because  of  poor  crumb 
color.  The  other  strains  not  included  in  these  two  groups  made  good  bread, 
but  were  not  quite  as  high  in  loaf  volurae  or  internal  bread  properties  as  those 
ranking  highest.  Karmont  was  included  in  this  intermediate  group. 

Newturk  was  lowest  in  loaf  volume  of  the  sairples  and  made  bread  of  low  to 
medium  quality.  All  the  Yogo  x Rescue  strains  appeared  to  be  stronger  than 
Newturk  for  bread  purposes. 
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Special  Foreign  Varieties  and  Strains 

Choteaug  Montana  - Results  for  19  (Group  l)  and  26  (Group  II)  varieties 
and  strains,  originally  from  Portugal  but  groxm  at  Choteau,  Montanag  are  shown 
in  Table  7«  They  are  of  interest  because  of  their  possible  use  as  parents  in 
crosses  to  obtain  resistance  to  xdieat  stem  sax^fly.  Thatcher  and  Rescue  were 
included  in  both  groups  for  comparison,,  The  varieties  and  strains  are  discussed 
largely  on  a consideration  of  the  quality  data  as  a x^Jhole  x-j-ith  additional  remarks 
aboxit  some  of  the  individual  properties  of  the  wheats » 

The  varieties  in  Group  I generally  averaged  lox^er  in  loaf  volxime  than 
expected  considering  the  protein  contents  of  the  flours„  Also-  a nximber  of  them 
produced  bread  having  poor  crumb  color . The  crumb  grain  of  the  bread  w-as 
particxilarly  satisfactory  for  many  of  them.  Many  were  rated  as  questionable  or 
unsatisfactory  xri.th  respect  to  loaf  volume.  The  milling  quality  was  satisfactory 
for  all  except  five  which  xjill  be  mentioned  later, 

Amarello  de  barba  preta  x Ribeiro,  Nos,  56219-12  and  56220-3-  and  Santa 
Martha  x Fuscense,  56229-2,  were  best  of  the  group  considering  all  quality 
characteristics.  Their  milling  properties  and  internal  bread  characteristics 
were  satisfactory;  the  doughs  were  strong  and  elastic  and  the  ash  contents  of 
the  flours  were  relatively  low.  These  three  strains  were  equal  in  quality  to 
Rescue  and  better  than  Thatcher  in  some  properties. 

Those  strains  that  ranked  second  making  good  bread  and  nearly  equal  to 
Thatcher  in  quality  x-^ere  Amarello  de  barba  preta  x Ribeiro,  Nos.  56219-5  g 6,  8, 
and  10.  These  strains  milled  satisfactorily,  producing  relatively  high  yields 
of  floxir.  The  doughs  generally  were  of  good  strength,  but  slightly  sticky  and 
the  bread  acceptable  in  crximb  color  and  grain.  All  were  somewhat  lox-xer  in 
loaf  volxirae  than  expected  for  their  flour  protein  contents.  Samples  Nos.  56219-6, 
8,  and  10  were  the  poorest  in  this  respect, 

Amarello  de  barba  preta  x Ribeiro,  Nos.  56220-2,  3,  and  9?  made  bread  that 
was  deficient  in  loaf  volume  and  crumb  color,  but  excellent  in  bread  grain  and 
textxore.  The  milling  properties  were  very  good  and  the  floxir  was  low  in  ash 
content  and  high  in  protein  content.  These  three  samples  were  rated  as  fair, 
principally  because  of  their  good  milling  properties  and  their  satisfactory 
bread  grain  and  texture  characteristics.  Amarello  de  barba  branca  x Ribeiro, 
56218-2,  was  another  strain  generally  making  fair  bread.  It  xras  deficient  in 
loaf  volume,  but  fair  in  crumb  color  and  grain.  It  milled  satisfactorily  and 
produced  a high  ;/ield  of  relatively  loX'<r  ash  flour.  These  w-heats  are  not  as 
strong  as  either  Thatcher  or  Rescue  but  have  some  favorable  properties  as 
mentioned. 

Beirao  made  unsatisfactory  bread.  It  was  deficient  in  milling  and  produced 
a low  yield  of  flour.  It  milled  like  a soft  wheat  except  that  the  middlings 
were  tough  and  difficult  to  reduce  to  flour.  The  four  Ribeiro  samples, 

Nos.  56206-1,  )4,  and  5,  which  are  classed  durums,  made  extremely  poor  bread 

that  were  deficient  in  loaf  volxime  and  internal  characteristics.  The  floxir  was 
excessively  high  in  ash  content  and  the  dough  sticky  and  weak.  The  x^ater 
absorption  of  the  floxir  x^ras  high.  The  milling  properties  were  poor,  middlings 
being  tough  and  hard  to  reduce  to  flour  and  the  3rield  of  floxir  loxfer  than 
expected  in  relation  to  test  weight. 


»l 


Two  of  these  samples  showed  a slightly  higher  protein  content  in  the  flour 
than  in  the  wheat.  A number  of  the  wheat  samples  in  this  study  were  smaller  in 
size  than  normally  milled  which  may  account,  in  part,  for  the  abnormal  re- 
lationship. 

A number  of  the  varieties  and  strains  in  Group  II  made  very  acceptable 
bread  xd_th  some  much  better  than  others.  The  bread  from  some  was  lox-f  in  crumb 
color  and  deficient  in  loaf  volume.  Some  would  have  rated  higher  had  their 
loaf  volumes  been  better  and  about  that  expected  for  their  protein  contents, 

A great  many  samples  produced  a high  yield  of  flour  which  was  better  than  ex- 
pected considering  the  test  weight  of  the  grain. 

Sukehai  pissi;  P.I.  731^)  S-6I8;  and  Santa  Martha  x Fuscense,  56229-1,  made 
excellent  bread.  These  samples  milled  satisfactorily,  produced  a high  yield  of 
florr,  and  their  doughs  were  strong  and  elastic.  The  bread  characteristics 
(loaf  volum.e,  crumb  color,  and  grain)  were  particularly  good.  These  are  strong 
wheats  equal  to.  if  not  slightly  better  than,  Thatcher  and  Rescxie  for  bread. 
Strain  S-6l5  was  deficient  in  loaf  volume,  but  otherwise  made  bread  of  excellent 
characteristics. 

Those  making  very  good  bread  and  generally  similar  to  Thatcher  and  Rescue 
XiTore  Pusa  I06,  5UU9-2,  3»  and  5;  Amarello  de  barba  branca  x Ribeiro,  56218-1; 
and  Amarello  de  barba  preta  x Ribeiro,  56219-9.  These  m.illed  well  and  produced 
a high  yield  of  flour.  The  doughs  were  elastic  and  pliable  and  the  water 
absorption  of  the  flour  medium  high.  The  crumb  grain  of  the  bread  was  good  and 
slightly  better  in  most  cases  than  the  crumb  color.  The  dough  mixing  times  were 
relatively  long  for  samples  555-9-3  and  5.  These  are  mediura- strong  bread  x-iieats. 

Amarello  de  barba  preta  x Ribeiro,  56219-11,  made  good  breaa  but  the  loaf 
volume  X'^as  lower  than  expected,  based  on  the  flour  protein  content.  Doughs  were 
strong  and  the  flour  yield  hig)a.  The  crumb  color  was  low  but  satisfactory  and 
the  crumb  grain  of  the  bread  very  good, 

Amarello  de  barba  preta  x Ribeiro,  7027,  56219-2,  and  56219-5,  and  Barbella 
X Santa  Martha,  56222-6,  made  only  fair  bread.  These  xxrere  deficient  in  loaf 
volume  and  loxj  to  medium  in  internal  bre  .d  characteristics.  The  dough  handling 
properties  for  all  of  these  were  relatively  strong.  These  are  poorer  bread 
wheats  than  either  Thatcher  or  Rescue. 

Unsatisfactory  bread  was  made  from  No,  2733;  Beirao;  Amarello  de  barba  preta 
X Ribeiro,  56220-6,  7,  and  11;  Barbella  x Santa  Martha,  56222-12,  Lobeiro  x 
Barbella,  56225-3;  No.  56225-3;  No.  56225-11-30A;  and  No,  56225-11-303,  These 
samples  were  not  all  poor  in  crumb  grain  of  bread,  but  deficient  in  loaf  volume 
and  poor  in  crumb  color.  Some  of  the  loaf  volumes  were  nearly  35  percent  loX'^rer 
than  expected  considering  the  flour  protein  contents.  The  milling  properties 
were  satisfactory  and  the  yields  of  flour  relatively  high. 


Table  7.  baking*  and  chemioal  results  cn  special  foreign  Tarieties  and  strains*  19p3  crop. 
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Mexican  Varieties  and  Strains  in  Nursery  Trials 


Twenty-two  of  the  better  varieties  and  strains  from  the  Mexican  breeding 
program  with  Lee  and  Mida  as  checks  were  milled  and  bread  baked  from  them.  These 
were  grown  at  Madison,  Wisconsin;  St.  Paul,  Minnesota;  Langdon  and  Fargo,  North 
Dakota;  and  Brookings,  South  Dakota.  The  results  for  the  five-station  composite 
are  shown  in  Table  8, 

As  a group  these  varieties  and  strains  were  medium  to  high  in  protein  and 
generally  lower  in  test  wei^c^t  per  bushel  than  usual  for  spring  wheats.  They 
required  medium  to  high  amounts  of  potassium  bromate  for  optimum  bread  results. 
There  was  considerable  variation  in  the  baicing  properties,  some  making  excellent 
and  others  very  poor  bread.  A great  many  of  the  xdieats  milled  poorly. 

The  best  strains  for  bread  considering  the  data  as  a whole  were  Kentana- 
Yaqui,  2^89;  Yaqui  50;  and  Yaqui  ( Tims  tein-Kenya) , 22l|.9.  They  m.illed  satis- 
factorily producing  a good  yield  of  flour  and  their  dough  handling  properties 
were  strong,  pliable,  and  elastic. 

The  wheats  that  ranked  second  in  quality  and  nearly  as  good  as  the  strains 
enumerated  above  were  Mayo  52;  Yaqui-Kentana , 2251i-2c;  Timstein  x Kenya^.  775; 
General  Urquiza,  1122;  Taboada  5;  Lee;  and  Mida.  These  strains  have  relatively 
low  pearling  index  values  (22.0  to  28.0  percent)  and  generally  have  produced  a 
granular  type  flour  to  the  feel.  The  cmimb  color  and/or  crumb  grain  of  the  bread 
from  these  samples  vrere  not  quite  as  good  as  that  in  the  bread  from  those  rated 
as  highest  in  quality.  The  loaf  volume  was  slightly  low  for  Tims  be in  x Kenya^, 
775.  The  wheat  of  General  Urquiza,  1122,  and  Taboada  5 was  softer  than  Lee,  Mida, 
or  Yaqui  and  the  flour  semisoft  to  the  feel,  Taboada  5 and  General  Urquiza,  1122, 
may  be  softer  than  desired  by  the  milling  trade. 

Mayo  52  and  Yaqui-Kentana,  2255-2C,  were  highest  of  the  group  in  yield  of 
flour;  75.6  and  7U.2  percent,  respectively. 

A number  of  other  strains  made  fairly  good  bread-  but  xv?re  deficient  prin- 
cipally in  milling  properties.  These  X'jere  TimsteLa  x Kenya  (Blanco);  Kentana 
5lB;  Kentana  x Yaqui,  2537;  ( Egypt -Timstein) Mayo , 2l56;  and  Maria  Escobar2- 
Newthatch,  1930-17c-3'T-lH;  and  (Kenya -Mar roqui)  Maria  Escobar^,  lhh2o  In  these 
the  middlings  generally  were  difficult  to  reduce  to  flour  and  the  flour  was 
soft  and  bolted  or  sieved  slowly.  In  some  samples  the  bran  was  found  difficult 
bo  clean  free  of  flour.  This,  no  doubt,  reduced  the  yield  of  flour  obtained 
from  a number  of  wheats.  These  were  generally  lower  than  bhe  yield  of  flour 
from  either  Lee  or  Mida,  The  pearling  index  values  were  high,  35  to  UU  percent, 
indicative  of  a softer  grain  than  the  approved  hard  red  spring  varieties. 

The  dough  handling  properties  of  most  of  these  generally  were  satisfactory 
except  for  Maria  Escobar2-i\iexirthatch  , 1930-17c-3T-lH,  which  was  slightly  sticky 
and  not  very  elastic.  This  strain  also  had  a very  short  dou^  mixing  time  which 
may  possibly  be  an  objectional  property  to  the  commercial  baker,  Maria  Escobar^- 
Newthatch,  1930-17c-2T-9H,  had  a short  dough  mixing  time  and  made  fairly  good 
bread,  but  was  deficient  in  dough  handling  properties.  The  milling  quality  of 
this  strain  was  satisfactory.  Timstein  x Kenya  (Cafe)  made  fairly  good  bread, 
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but  was  slightlj^  low  in  loaf  voliune  and  deficient  in  milling  and  dough  handling 
properties.  It  had  the  softest  grain  of  any  of  the  wheats  and  the  ilour  from  it 
was  very  soft  and  velvety  to  the  feel. 

Yaqui-Kentana , 225U-lc.  made  good  bread,  but  was  deficient  in  dough  handling 
properties  and  milling,  Kentana-Yaqui  (May  segregate),  23*85?  made  bread  that  was 
only  fair  in  quality,  but  was  satisfactory  in  milling  and  dough  handling 
properties. 

The  four  varieties  and  strains.  Lerma  52 j Egypt  101  x Tims teinj  (Newthatch- 
Marroqui) (Mentana-Kenya) , 908;  and  (Aguilera-Kenya) (Marroqui -Supremo) , 1083; 
were  of  poor  quality.  They  made  bread  of  poor  characteristics  and  were  unsatis- 
factory in  dough  handling  and  milling  properties. 

This  was  an  interesting  group  of  viieats  with  respect  to  the  use  and  response 
of  potassium  bromate  in  the  balling  formula.  The  unbromated  loaves  generally  were 
low  in  volume  and  the  internal  characteristics  very  poor.  They  were  consider- 
ably improved  in  bread  quality  xd.th  bromate.  It  appears  that  this  may  possibly 
be  a characteristic  of  most  of  these  foreign  strains  and  varieties.  Many  of  the 
foreign  wheats  required  much  more  bromate  than  either  Lee  or  Mida, 


Table  8.  Yield,  milling,  baking,  and  chemical  reettlts  for  the  Mexican  sheats  grown  in  nursery  trials,  1953  crop 
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Composite  of  seed  from  Edison,  Langdon,  Fargo,  St*  Paul,  and  Brookings  Stations 
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Commercial  Samples 


As  in  past  years,  a number  of  commercially  growi  wheat  samples  were  ob- 
tained through  the  Grain  Division,  Agricultural  Marketing  Service,  for  comparison 
I'Tith  the  varieties  and  strains  produced  in  experimental  plots.  fourteen  such 
samples,  representing  a number  of  grades  and  types,  were  obtained  at  Great  Falls, 
Montana,  and  Minneapolis  and  Duluth,  Minnesota,  The  samples  were  composited  by 
grade  from  '4,299  cars  of  wheat  grading  No,  3 or  better.  This  is  the  fifteenth 
season  such  samples  have  been  tested.  The  results  are  given  in  Table  9. 

These  samples  generally  averaged  lower  in  protein  content  than  the  varieties 
and  strains  groxm  in  experimental  plot  and  nursery  trials.  The  Great  i'alls. 
Montana,  samples  averaged  highest  in  protein  content  and  Minneapolis,  Minnesota, 
samples  lowest.  The  milling  characteristics  were  much  alike  for  the  commercial 
and  experimental  samples  with  the  experimental  varieties  and  strains  sli^^tly 
higher  in  yield  of  flour.  Otherwise,  the  baking  and  chemical  results  do  not 
appear  to  be  greatly  different  when  compared  with  samples  having  approximately 
the  same  protein  content. 
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Strains  and  Varieties  of  Current  Interest 


Each  year  many  new  wheats  are  tested  along  with  the  leading  commercial 
varieties  for  chemical  composition,  milling,  and  bread  baking  quality.  The  data 
on  tvro  hybrid  strains  and  two  varieties  with  averages  expressed  as  a percentage 
of  comparable  samples  of  Lee  are  shown  in  Table  10, 


Millet 


Millet  is  Frontana  x Thatcher  II-U6-3'3-  Minn.  23^^,  C.I.  13099-  and  was 
developed  at  St.  Paul,  Minnesota.  It  has  good  IpB  stem  rust  resistance. 

Comparable  milling  and  baking  tesos  show  that  Millet  has  exceeded  Lee  with 
respect  to  protein  content  of  wheat  and  flour,  test  weight  per  bushel  and  loaf 
volume,  and  grain  of  bread.  It  averaged  lower  ohan  Lee  in  ash  content  of  flour, 
water  absorption,  and  yield  of  flour.  Millet  has  a short  dough  mixing  time, 
averaging  about  pO  percent  less  than  that  of  Lee.  The  dough  handling  properties 
of  Millet  were  weak  and  sticky.  It  has  shorn  fair  to  good  milling  properties. 

The  grain  is  somewhat  softer  (according  to  the  pearling  index  values)  than  Lee, 

The  flour  is  semihard  to  the  feel. 

Ns.  3880 

Ns.  3880  is  Lee  x Mida  sib,  C.I.  12976,  It  was  developed  at  and  first  in- 
cluded in  trials  in  North  Dakota. 

The  weighted  average  of  four  comparable  samples  shows  that  Ns,  3830  has 
exceeded  Lee  in  many  of  the  characteristics  for  which  comparisons  have  been  made. 

It  milled  satisfactorily,  but  produced  less  flour  than  Lee  on  the  basis  of  their 
test  weights.  The  dough  handling  properties  were  strong,  being  pliable  and  elastic. 
This  is  a promising  bread  Tdieat, 

Frontana  x Thatcher,  II-I16-I3 

Frontana  x Thatcher,  II-L6-13,  Minn.  285I4..  C.I.  13030,  was  developed  at 
St,  Paul,  Minnesota,  and  has  shoT-m  good  l^B  stem  rust  resistance. 

Comparable  milling  and  baking  tests  of  four  samples  show  that  Minn.  285U 
exceeds  Lee  with  respect  to  test  weight  per  bushel,  protein  content  of  wheat,  and 
flour  and  crumb  color  of  bread.  It  has  been  one  of  the  better  samples  in  xfneat 
protein  content,  averaging  1.0  percent  higher  than  Lee.  Although  high  in  protein 
content  the  loaf  volume  is  lower  than  expected,  indicating  that  the  quality  of 
the  gluten  is  not  as  strong  as  some  of  the  approved  varieties.  The  dough 
mixing  time  for  Minn.  283)4  is  shorter  (about  55  percent)  and  more  critical  than 
for  Lee.  It  produced  a dough  that  was  sticl<y  and  weak. 


This  year's  samples  milled  satisfactorily,  but  the  flour  was  soft  to  the 
feel  and  unlike  that  from  the  approved  hard  red  spring  varieties.  It  averaged 
lower  in  flour  yield  than  expected  for  the  test  wei^t  per  bushel  of  the  samples 
and  of  the  comparablj^  grom  samples  of  Lee, 


Kent ana 


Kentana,  a Mexican  variety  with  good  l^B  stem  rust  resistance,  was  grown  for 
the  first  time  in  plots  at  three  Minnesota  stations. 

The  xireighted  average  of  comparably  grown  samples  shows  that  Kentana  was 
inferior  to  Lee  in  a number  of  important  characteristics.  It  exceeded  Lee,  however, 
in  test  weight  per  bushel,  crumb  color  and  grain  of  bread,  and  was  lower  than 
Lee  in  flour  ash.  It  has  a considerably  shorter  (UO  percent)  dough  mixing  time 
than  Lee  and  weak  dough  characteristics.  The  milling  characteristics  of  Kentana 
were  poor.  It  milled  like  a soft  x^heat  and  the  middlings  x^ere  difficult  to  reduce. 
The  flour  bolted  slowly.  This  wheat  is  inferior  to  the  approved  varieties  in 
dough  handling  and  milling  properties. 


Selkirk 


Selkirk,  CT  186,  is  a Canadian  variety  developed  from  a McMurachy-Exchange  x 
Redman  cross.  It  has  shoxm  resistaace  to  l^B  stem  rust  at  lox-7  tempera  bures . It 
has  been  approved  for  distribution  in  Canada, 

Comparable  milling  and  baking  tests  of  thirteen  samples  show  that  Selkirk 
is  very  similar  to  Lee  for  many  of  the  characteristics  for  which  comparisons  have 
been  made.  It  has  produced  a slightly  higher  yield  of  flour  than  Lee.  It  milled 
satisfactorily  and  made  a granxilar  flour  similar  to  the  approved  varieties  in 
this  respect.  The  dough  properties  of  Selkirk  were  good,  being  elastic  and 
pliable.  Selkirk  required  about  the  same  amount  of  pobassixim  bromate  as  Lee  for 
optimum  bread  results.  It  made  satisfactory  bread  sli^_tly  exceeding  Lee  in 
bread  loaf  volume,  crumb  color,  and  grain.  This  is  a good  bread  wheat  and  has 
many  of  the  favorable  properties  foxmd  in  the  approved  varieties. 
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